In sub-Saharan Africa, an estimated 12 million children under the age of 18 have lost a parent to AIDS. Despite this situation, the evidence regarding effectiveness of interventions targeting these children remains scant. This paper contributes to the literature by evaluating the impact of a community-based program implemented by a Zambian nongovernmental agency (NGO) on educational outcomes among orphans and vulnerable children (OVC) in Lusaka, Zambia. These outcomes included school enrollment and being at the correct age-for-grade. Our study design included two rounds working in Lusaka, was evaluated, first using the individual cross-sectional samples and then using a differences-in-differences model on the pooled sample. Both cross-sectional analyses found positive and statistically significant effects of the intervention on school enrollment, with marginal effects of 0.104 and 0.168 respectively. The differences-indifferences estimates for school enrollment were positive, but small and not statistically significant. For the estimations of the effects of Bwafwano on the outcome of appropriate age-for-grade, only the difference-in-difference models showed positive program effect, with participation in the program being associated with a 15.7 percentage point increase in appropriate age-for-grade for intervention children, relative to control children. This study suggests that the Bwafwano program is a promising approach to improving educational outcomes among orphans and vulnerable children in urban Zambia.
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Abstract
In sub-Saharan Africa, an estimated 12 million children under the age of 18 have lost a parent to AIDS. Despite this situation, the evidence regarding effectiveness of interventions targeting these children remains scant. This paper contributes to the literature by evaluating the impact of a community-based program implemented by a Zambian nongovernmental agency (NGO) on educational outcomes among orphans and vulnerable children (OVC) in Lusaka, Zambia. These outcomes included school enrollment and being at the correct age-for-grade. Our study design included two rounds working in Lusaka, was evaluated, first using the individual cross-sectional samples and then using a differences-in-differences model on the pooled sample. Both cross-sectional analyses found positive and statistically significant effects of the intervention on school enrollment, with marginal effects of 0.104 and 0.168 respectively. The differences-indifferences estimates for school enrollment were positive, but small and not statistically significant. For the estimations of the effects of Bwafwano on the outcome of appropriate age-for-grade, only the difference-in-difference models showed positive program effect, with participation in the program being associated with a 15.7 percentage point increase in appropriate age-for-grade for intervention children, relative to control children. This study suggests that the Bwafwano program is a promising approach to improving educational outcomes among orphans and vulnerable children in urban Zambia.
Introduction
In sub-Saharan Africa, an estimated 12 million children under the age of 18 have lost Given the lack of information and the scale of the problem, there is a pressing need to learn more about how to improve the effectiveness of these efforts. This impact evaluation of a community-based program on the educational outcomes of orphans and vulnerable (OVC) children in Zambia will help to provide information to fill some of the gaps in the literature. 1 To date, there have been only three rigorous impact evaluations of the effectiveness of interventions for OVC. These quasi-experimental studies were conducted in Rwanda, Uganda, and Zimbabwe, and provide evidence that community-based interventions have demonstrated improvements in key outcomes. The pre-post study in Rwanda (Brown, Rice, Boris, Thurman, Snider, Ntaganira, et al., 2007) tracked improvements in key 7 psychosocial outcomes over time, such as perceived adult support, feelings of marginalization and depression, and found that the intervention was associated with improvements in these outcomes. The pre-post study in Uganda (Horizons, Makerere University, & Plan/Uganda, 2004) found that the intervention was associated with parents appointing successor guardians, will-writing, and parental HIV status disclosure. The retrospective post-intervention study in Zimbabwe (Gilborn, Apicella, Brakarsh, Dube, Jemison, Kluckow, et al., 2006) found positive cross-sectional associations between prior program participation and current self-confidence among males.
With regard to education, several important studies have documented that OVC are disadvantaged when compared to non-OVC for educational outcomes. For instance, orphans have been found to be less likely to be currently attending school than nonorphans (Kamali, Seeley, Nunn, Kengeya-Kayondo, Ruberantwari, & Mulder, 1996; Muller & Abbas, 1990; Nyambedha, Wandibba & Aagaard-Hansen, 2001; Konde-Lule Sewankambo, Wawer, & Sengonzi, 1996; Case, Paxson & Ableidinger, 2003) . Nyamukapa and Gregson (2004) found that orphans were less likely to complete primary school than non-orphans, and that maternal orphans were less likely to complete primary school than were paternal or double orphans. While many of these studies are small, Case et al. (2003) used Demographic Health Survey (DHS) data from 10 sub-Saharan African countries and found that orphans are significantly less likely than non-orphans to be enrolled in school. Bicego, Rutstein, and Johnson (2003) found that orphans enrolled in school are less likely to be at a proper educational level than are children with both parents living. The effects are particularly strong for double orphans (i.e., those who have lost both parents). In addition, the authors found that the orphanhood effect is 8 stronger for children under 10 than for those ages 11 to 14. Finally, they found maternal orphans to be less likely to be at a proper educational level at primary school ages than paternal orphans.
While there has been research comparing educational outcomes between orphans and non-orphans, none of these studies focused on the impact of interventions on educational outcomes among OVC. In an attempt to fill this knowledge gap, we designed an evaluation of an integrated community-based program for orphans and vulnerable children ages 8-19 that was implemented by the Bwafwano Community Home-Based Care Organization (hereafter referred to as Bwafwano), a local Zambian NGO, in periurban Lusaka, Zambia.
In this paper, we examine whether the Bwafwano program has improved the ability of OVC to attend school and progress more successfully through the educational system, compared with OVC who have not received the benefits of the intervention package. In the analyses presented here we focus on two educational outcomes: 1) in school status and 2) correct age for grade. The authors hypothesized that the program would result in improvements in the proportion of children in-school in the short run since this outcome is potentially more sensitive to the interventions whereas influencing the proportion of children at the correct age for grade will require more time.
This paper explores two research questions:
1. Does exposure to the interventions over the short-run (1-2 years) result in intervention children being more likely to be in school at the time of the interview than children who are not exposed to the intervention? 9 2. Does increased exposure to interventions over a longer time period (three or more years) make intervention children more likely to be at or younger than the correct age for grade than children not exposed to the intervention?
Education in Zambia
Primary education in Zambia consists of grades 1-7. The normal age to start school in Zambia is 7 years of age for grade 1, and grade 7 of primary should be completed by age 13 (United Nations Educational, Scientific and Cultural Organization, 2000 While only a small proportion of students in Zambia attend community schools, these schools are important in the context of improving educational outcomes of OVC, since community schools have been geared to serve disadvantaged children that cannot attend a government school. Community schools in Zambia are grass-roots organizations that may condense the standard seven-year government primary school curriculum into four years, typically charge lower fees than government schools, and do not require the students to wear uniforms. These schools are typically run by NGOs, churches, or community members. Such schools provide a more flexible approach to education, as timetables, days, and terms of activity can be adjusted to local needs. The teachers at community schools are volunteers. These schools originally were started to allow children who had missed out on their basic schooling, particularly orphans, to catch up with the government curriculum by the end of grade 7. Therefore, children entering community schools generally have been older than their counterparts at government schools (Landis, 2003) . Community schools are becoming popular in other countries affected by AIDS, such as Uganda, Malawi, and Mali (Drake, Maier, Jukes, Patrikios, Bundy, Gardner, et al., 2002) . Non-Bwafwano beneficiaries may obtain services from the Bwafwano clinic, but are required to pay a fee. Non-beneficiaries do not, however, have access to any other Bwafwano services.
Description of Bwafwano's Interventions

Data and Methods
The purpose of this study is to evaluate the effectiveness of Bwafwano's interventions in improving educational outcomes. The study design involved measurement of school outcomes for intervention households relative to a set of comparison households across time. Intervention households were selected from Bwafwano's registry, while comparison households were identified through the "nearest neighbor" approach. This approach entails obtaining comparison households by selecting the nearest household with children 6-19 to each intervention household. From an evaluation perspective, random assignment of a subset of OVC to receive interventions would have been the ideal study design, as it reduces the potential confounding effects of observable and unobservable differences between intervention and control groups (Moffitt, 1991; Heckman, 1991) . However, such a design was not practical in this case.
Even so, the quasi-experimental nearest-neighbor approach used here has the advantage that the comparison group is likely to include children with socio-demographic characteristics similar to those in the intervention group.
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There was no screen used with the nearest neighbor approach to specifically identify OVC in these households. For this reason, many children in the comparison households were not appropriate controls for the intervention children. Thus, for the analyses presented here we have included only orphans and children with chronically ill parents or guardians in both groups.
Our study design included two rounds of post-intervention data collection. Due to delays in funding for the phase 1 data collection and existing program support, the program intervention for an array of services had been underway for 12 months at the 14 time of the first data collection. Some services, such as home-based care, were nascent, whereas other interventions, such as the community school, appeared to be well underway. For example, the analysis of intervention exposure data from the first round of data collection indicated that only 15.1 percent (62) of the 396 primary parent/guardians in the intervention group interviewed reported having had a Bwafwano home-based caregiver and only 41.9 percent (26) of these primary parent/guardians reported seeing their Bwafwano HBC at least once a month. Thus, it appears that exposure to the home-based care interventions was minimal prior to phase 1 data collection. However, a large proportion of intervention group children ages 6-19 reported that they were in school at the time of the phase 1 survey. The phase 1 survey instrument did not contain questions regarding the type of school attended; however, it is likely that a majority of the intervention children were enrolled in the Bwafwano community school.
Thus, their exposure to educational interventions prior to the phase 1 survey likely was substantial.
Due to the exposure to interventions prior to the first round of data collection, we examined differences between groups in point estimates of educational outcomes at the first round of data collection to assess the impact of the intervention over the short-run.
We assessed differences between groups at the second round of data collection to determine longer term impact of the intervention. Using the pooled data (both rounds of data collection), we examined changes in outcomes across time ( Immediately prior to the phase 2 survey, the research protocol and the phase 2 survey instruments were approved again by an IRB in the U.S. and Zambia. The instruments were translated into Bemba and Nyanja in Zambia.
Interviewers were asked to read an informed consent form to the respondent and obtain consent prior to administering the questionnaires. In the event that the interview was upsetting to the child, the interviewer was asked to suspend the interview and make a referral.
The phase 1 sample included 907 primary parents/guardians and 2,302 children ages 6-19 from 754 households. During the phase 2 data collection, efforts were made to reinterview the same children, and the team was successful in re-interviewing 65 percent of the phase 1 child respondents. 3 New intervention and comparison children were also interviewed. There were 1,193 primary parent/guardians and 3,105 children and young people ages 8-22 interviewed from 1,185 households. Households had multiple children and, in a few cases, multiple primary parent/guardians. Each household surveyed had at least one child between the ages of 6 to 22 (data not shown).
The household characteristics and socio-demographic profile modules were modeled after the Zambia DHS so that the study sample could be compared to a nationally representative sample of the Zambian population. The education module of the survey 16 instruments was modeled after the Zambia DHS education module. This section of the questionnaire included questions such as whether the child had ever attended school, why the child dropped out of school, at what age had the child started school, whether the child was currently in school, at what age the child stopped attending school, why the child dropped out of school, and the highest grade attended. At phase 2, questions related to type of school attended (government, Bwafwano community school, or other), school attendance, and class rank were included. These questions were asked of the primary parents/guardians of children under 13 years of age and directly to adolescents ages 13 and over.
An OVC sub-sample was created for the analyses, so that children with similar levels of vulnerability could be compared with one another and could be analyzed to answer our research questions. The criterion used to select children for the OVC sub-sample were:
(1) mother or father dead, (2) mother or father chronically ill, or (3) primary parent/guardian or partner of primary parent/guardian chronically ill. We restricted the age range of the OVC sub-sample to 8-to 19-year-olds, so that the age ranges for the phase 1 and phase 2 samples were the same.
As shown in Table 1 , the OVC sub-sample included 2,922 children ages 8-19. 4 Nearly 70 percent of the phase 1 sample of 1,242 OVC represented children who were exposed to the intervention at the first (phase 1) round of data collection, with some 30 percent of that number serving as the comparison group. 5 For the phase 2 data collection, the proportions of OVC in the intervention versus the comparison group remained essentially the same, although more OVC were interviewed in each of these two groups in phase 2. Thus, of the overall sample of 2,922, phase 2 represented nearly 60 percent of the total (57.5%), while phase 1 data represented 42.5%.
6 Table 2 shows the distribution of key socio-demographic characteristics for both the intervention and comparison groups by phase of data collection. 7 For both phases of data collection, the children from intervention households had a significantly different distribution across the wealth index when compared to children from comparison households, with the former clustering more in the bottom two quintiles (42.9% versus 37.3 % at phase 2).
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The intervention primary parents/guardians were significantly more likely to be older than those in the comparison group at both phases of data collection, with more than a quarter of parents and guardians reporting to be 50 years of age or older in the intervention group in phase 1, compared to just 17.6 percent of the comparison group.
Parents/guardians were quite different across groups in terms of their union status.
Less than one-third of the intervention group parents/guardians reported being in union, as opposed to nearly two-thirds of those in the comparison group in phase 1. Nearly 58 percent of the intervention parents/guardians reported to be widowed, as compared to just 27 percent of the comparison group in phase 1. These differences in union status persisted in phase 2 of the data collection. There were no significant differences in the level of education for the primary parent/guardian in the intervention groups when compared to the comparison group for either phase.
To get an idea of how the primary parent/guardian respondents in our sample (who Child characteristics analyzed for differences between the intervention and comparison samples included the sex and age of the respondent, as well as the category or type of orphan or vulnerable child into which the respondent could be classified. In phase 1, there were no significant differences in the sex of the respondents, although the intervention group of children was split a bit more evenly between genders than the comparison group (with boys representing slightly less than half of all respondents -45 percent -and girls slightly more, at 54.9 percent). However, at the phase 2 data collection, there was a more significant difference in the division of the sexes across intervention and comparison groups (at the p<.05 level). In phase 2, more than half (51.5 percent) of respondents in the intervention group were boys, compared to only 45.3 percent of the comparison group, while 48.5 percent of the intervention group were girls, compared to nearly 55 percent of the comparison group. Nevertheless, child characteristics such as age and sex would not have been influenced by the intervention.
The intervention group was much younger than the comparison group at the initial phase 1 measurement. At phase 1, 57 percent of the intervention group was in the 8-12
years of age category, as opposed to just 35.2 percent of the comparison group. At phase 2, both the intervention and comparison groups were nearly evenly divided across the two age groups.
In terms of orphan status, the comparison group was much more likely than the intervention group to contain "vulnerable children" (non-orphans with a chronically ill parent) than the intervention group. While the intervention and comparison groups were similar in both phases in terms of the proportions of double orphans (approximately onequarter of all respondents were double orphans across groups and phases of data collection), the proportions of paternal and maternal orphans and non-orphans varied significantly across intervention and comparison groups in both phases.
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Bivariate Analyses
Bivariate analyses were then conducted for educational outcomes by sex, phase, and group to assess whether there were significant differences within the intervention and comparison groups between phase 1 and phase 2. The educational outcomes examined included: (1) whether the child was currently in school, (2) primary school net attendance ratio for children ages 8-13, (3) secondary school net attendance ratio for adolescents 20 ages 14-19, (4) whether the child was currently under-age, on time, or over-age for grade among those children who currently were in primary school, and (5) whether the child was currently under-age, on time, or over-age for grade among those children who currently were in secondary school .
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Multivariate Analyses
The effectiveness of Bwafwano was examined in relation to two binary educational outcomes for children -being enrolled in school and being the appropriate age-forgrade, both modeled as probits. To address issues of non-random selection of Bwafwano participants, we included a set of socio-demographic control variables to control for observed differences between participants and non-participants. We also controlled and tested for the importance of common unobservable factors affecting participation in Bwafwano and schooling outcomes using bivariate probit models that treated Bwafwano as a potentially endogenous explanatory variable in the school outcome equations.
We focused first on the individual cross-sectional samples ( Both current school enrollment and appropriate age-for-grade were hypothesized to be influenced by a set of theoretically important control variables, including the program participation variable. These control variables included wealth status of and language used in the household; education level and age of primary parent/guardian; and child's age, sex, and orphanhood status. As a test of this assumption, we estimated bivariate probit models that included participation in Bwafwano as an endogenous variable in the equations for current school enrollment and for appropriate age-for-grade. In all cases, we failed to reject the null hypothesis that ρ (the covariance between the error terms in the Bwafwano equation and the school outcome equation) was equal to zero. We therefore concluded that Bwafwano was exogenous and estimated single-equation probit models for the school outcomes.
The difference-in-differences estimations contained all of the same control variables as the cross-sectional estimations, but also included a dummy variable for phase (year 2006 = 1; 0 otherwise) and the phase dummy variable interacted with the Bwafwano 22 program participation variable. As noted above, this model estimates the change from phase 1 to phase 2 in the likelihood of the outcome (e.g., current school enrollment or appropriate age-for-grade) for the intervention group relative to the comparison group, again controlling for the observed characteristics of both groups (Cameron & Trivedi, 2005) . In this model, the marginal effect is calculated from the coefficient on the interaction term for the program participation and phase variables.
As the coefficients from the probit model have no direct interpretation, marginal effects were calculated using the mfx command in Stata 10.0. Further, because the selection process involved interviewing multiple children within selected households, we controlled for household-level clustering using the linearized variance estimators with the Stata 10.0 svy commands.
For the purpose of the multivariate analyses, being at appropriate age-for-grade was Table 3 presents the results from the bivariate analyses of whether children are currently in school, the primary and secondary net attendance ratios, and whether children are at the correct age for grade in primary and secondary school disaggregated by sex. Overall, higher proportions of intervention children ages 8-13 and 14-19 are inschool at both phase 1 and phase 2, and these results are statistically significant for 8-13
Results
Bivariate Results
boys and girls for both phases and for girls ages 14-19 for phase 2. We find that a much 23 lower proportion of intervention phase 1 females and all phase 2 females ages 14-19 are in school compared with boys.
In examining the primary school net attendance ratio, we find significant differences between the groups for both sexes during both phases, with higher proportions of intervention children in school. We find that, in general, higher proportions of boys and girls ages 8-13 are enrolled in primary school ( While larger proportions of intervention children are in school, lower proportions of intervention children who are in primary school are at the correct age for grade or better than comparison children in primary school. However, these differences are not statistically significant. Our sample is quite comparable to the national sample in this regard as 51.1 percent and 43.3 percent (not shown) of boys and girls, respectively, are over age for grade in primary school in our sample compared with 51.3 percent and 39.9 percent of the children in national Zambia EdData sample (Central Statistical Office Macro, 2003) . Similar to the national sample, we find that much larger proportions of boys are over age for grade than girls in primary school. There are almost 24 no differences between the intervention and comparison in the proportion of secondary school students ages 14-19 at the correct age for grade or better. However, in phase 2 we find that a much larger proportion of boys are over age for grade than girls. Table 4 presents the program effects for Bwafwano on the outcomes of current school enrollment and appropriate age-for-grade using: (1) the 2003 cross-sectional sample, (2) the 2006 cross-sectional sample, and (3) the pooled sample with the difference-in-differences estimator. We present only the simple probit models here.
Multivariate Results
While we did test for endogeneity of program participation (sgroup) using bivariate probit, in none of these cases, was rho statistically different from 0.
Looking first at the results for current school enrollment, the cross-sectional analyses all found positive and statistically significant effects of Bwafwano participation on current school enrollment. For example, the predicted probability of being enrolled in school was 0.764 for a Bwafwano child, relative to 0.660 for a non-Bwafwano child (marginal effect = .104, Z=2.93). In 2006, the effect was slightly larger; the predicted probability of enrollment was 0.819 for a Bwafwano child, relative to 0.651 for a nonBwafwano child (marginal effect =.168, Z=5.21).
The difference-in-differences estimates also found positive effects of the Bwafwano program, but the estimates were substantially smaller and of a lower level of statistical significance. In this case, the measure of program effect was 0.059 (or 5. In any case, the differences-in-differences analyses strongly suggest that increased exposure to the Bwafwano program was successful in increasing the proportion of intervention children that were either under-age or on time in terms of age-for-grade between 2003 and 2006 although again, the effect may be understated.
Limitations
While there is much to learn from this study, there are some important limitations.
The most obvious one is the lack of a pre-intervention baseline measurement. The comparison group for the OVC sub-sample was relatively small, particularly in relation to the intervention group in the OVC sub-sample thus limiting the power and reducing the minimum detectable difference.
The children in the intervention group were not randomly assigned to the intervention. Thus, we do not know if there are unobserved differences between the intervention and comparison group. However, since there are observed differences between the two groups, it is likely that there are also unobserved differences. The bivariate probit estimations (not presented) would seem to indicate that the influence of non-random selection into Bwafwano was not an important issue, once we controlled for some of these socio-demographic differences.
Program and Policy Implications
This study contributes to the scant literature on OVC program effectiveness. Our findings suggest that Bwafwano's approach may increase the proportion of orphans and vulnerable children in school and increase the proportion that are at the current age for grade. Since Bwafwano's approach appears promising, it would be ideal if the program 27 were expanded to a new area, and this new program could be evaluated with a more rigorous study design.
While this study seems to indicate that Bwafwano is effective in improving schooling outcomes, it says nothing about whether the program is a good value; that is, whether it provides the best "bang for the buck" relative to the alternatives. The addition of cost data collection alongside this analysis would help to address the issue of whether
Bwafwano is an appropriate use of scarce programmatic resources by allowing for the calculation of the cost-effectiveness of the program. If similar studies of the costeffectiveness of alternative OVC support programs could also be conducted, policymakers and planners could develop a repertoire of cost-effective programs and best practices, thereby helping to ensure that funding of OVC programs produces the largest possible impact. b In some cases, more than one child was interviewed in the same household and/or had the same primary parent/guardian. Some children were interviewed during phase 1 and again during phase 2. 
Endnotes
1 For the purpose of this study, orphans are children who have lost at least one parent, and vulnerable children are defined as a non-orphan having a chronically ill parent or primary guardian. Chronically ill is defined as seriously ill for at least three of the last 12 months.
2 Households with Bwafwano beneficiaries are referred to as "intervention households" in this study. All children ages 8-19 living in these intervention households are considered to have been exposed to the intervention for the purpose of this evaluation, even if all of these "intervention" children may not have received services directly. The terms "comparison" households, primary parent/guardians, and children are used in a similar manner.
3 Approximately 26 children were in the comparison group at phase 1, but were in the intervention group at phase 2 since they were selected into the Bwafwano program. 4 The OVC sub-sample is approximately 54 percent of the full sample. 5 In the full sample, the intervention and comparison groups were approximately equivalent in size. However, since the OVC sub-sample included only OVC, the comparison group became much smaller than the intervention group after the sub-sample was created. 6 Similar to the full sample, the data from the OVC sub-sample were nested. In many cases, there was more than one child per household, and in a few cases, there was more than one primary parent/guardian per household in the OVC sub-sample. In this sub-sample, there were 593 primary parent/guardians and 1,242 children interviewed from 580 households in phase 1, whereas in phase 2, there were 781 primary parent/guardians and 1,676 children interviewed from 773 households. In addition, there were 876 children in the OVC sub-sample who were interviewed at both phases. 7 Bivariate analyses were conducted on the OVC subsample for key household, primary parent/guardian, and child-level characteristics by group and phase. 8 The wealth status index was calculated by using principal components analysis. Selected items related to household assets were analyzed to calculate wealth status by quintiles at the household level. 9 The director of the Bwafwano program reported that the OVC in comparison group were often not enrolled in the program because they had relatives who provided them with some essential needs and supported them in school.
grade measure was constructed based on the same logic, with those attending 2 nd grade at age 7 and under being classified as "under-age," 8-to 9-year-olds in 2 nd grade classified as "on time," and children ages 10 and over in 2 nd grade categorized as "over-age."
12 As can be seen in Table 2 , there were few missing values for the explanatory (control) variables. Cases with missing values were assigned the mode value for the purpose of the multivariate analyses. The only exception to this rule was for orphan status where missing values or "don't know" responses for mother alive and father alive were treated as the "mother was living" and "father was living," respectively. Cases with missing values for the educational outcomes, in-school status or age-for-grade, were excluded from these respective analyses.
